The df = 81, p = 0.093, GFI = 0.987, AGFI = 0.965, and RMSEA = 0.017 
Introduction

1.
To develop a country within this global context, it must be driven by innovation and creativity, along with the skills necessary for workers within a 21 st Century environment (Reeve, 2014 (Reeve, , 2016 . The importance of the vocational education system for Thailand cannot be understated as Thailand advances into the Fourth Industrial Revolution (4IR) which Thai policy makers have labeled as Thailand 4.0 (Jones & Pimdee, 2017) . Thailand 4.0 is an economic model based on high-level services, innovation, new technology, and creativity (Baxter, 2017) .
According to a UNESCO (2015) study, a key challenge for Technical Vocational Education and Training (TVET) in Thailand is the ability to provide a sufficient number of highly qualified and well-trained technicians to respond to the needs of the rapidly changing economy. To meet these challenges, Thailand in 2015 enrolled 318,500 vocational education students, which was an 86,052-student increase compared to the same period in 2014 (Mala, 2015) . In 2017, Thailand graduated 400,000 bachelor's degree students, along with 140,000 vocational education graduates, which entered Thailand's workforce (Board of Investment, 2017) . The development of thought is one of the approaches that will improve the quality of the learners. Practicing thinking skills and thinking processes are of significant factors in developing the learners' intelligence (Sindhvananda, 2013) . In Thailand however, studies and scholars have noted that TVET (technical and vocational education and training) has not been able to provide sufficient highly-qualified and well-trained technicians for a rapidly changing economy (UNESCO Bangkok, 2011) .
When it comes to maintaining a competitive edge, specialist training is crucial in the automotive industry. In Thailand, vocational education has been identified as a key component for this training under a new 20-year educational plan in which the current ratio of vocational students to general curriculum students will increase from 38:62 to 60:40 (Mala, 2018; Sermsirikarnjana, Kiddee, & Pupat, 2017) . Furthermore, Thailand's Vocational Education Act B.E. 2551 emphasized the provision of vocational education and professional training in line with the National Economic and Social Development Plan. The approach to education provision was defined in three schemes including formal education, non-formal education, and bilateral education. The Office of the Vocational Education Commission (OVEC) is the main body whose mission is the management of vocational education and professional training to develop the skilled, technical, and technological manpower to meet the demand of labor market (Ratchusant, 2009) .
OVEC accordingly implements policy to enhance skilled manpower and prepare the target groups by equipping them with required competencies with international standards to correspond with the restructuring of Thailand's economy and industry. As the competition is high for the skills which can produce goods and services of quality and quantity which meet production time, the vocational management system has followed a "Demand Driven" development style under mutual collaboration with educational institutions and business establishments (UNEVOC, 2009). The educational provisioning process for entering a career, life or a profession involves the production and development of manpower at all levels of semi-skilled, skilled, and technician with the quality and standards that satisfy the demand of the labor market and self-employment (Office of the Vocational Education and Professional Standards, 2009).
Skills development in the labor sector of a country is at the heart of national development, particularly in a developing country like Thailand where laborers are needed in various sectors including agriculture, industry, and service businesses. Countries, enterprises and persons all perceive skills development as strategic, and consequently seek to step up investments in skills (ILO, 2010) . Skills development attempts to solve skills' problems of the labor force in order to support and catch up with technological changes so that they can perform effectively using required standards and satisfy the need of the labor market (Department of Skills Development, 2013).
Given the above current trend, the author is thus interested in developing indicators of automotive technology skills and comparing these skills amongst various Thai vocational college students studying under OVEC. These indicators can be used to prepare vocational manpower planning and development, practice skills, problem solving skills, and actual work skills, by which students adapt themselves to automotive industry changes and technological innovations. The outcome therefore is meeting the real needs of business establishments and communities.
Purposes of the Study 2.
This research on automotive technology skills of vocational diploma students under the OVEC seeks to develop indicators on automotive technology skills and compare these skills between multiple Thai vocational institutions. The research questions identified were as follows.
1. Do the automotive technology skill indicators of vocational diploma students under OVEC authority fit the empirical data? 2. Are there differences in the indicators between the various educational institutions for their students?
Conceptual Framework 3.
For this research, the author undertook a documentary synthesis from the following documents which included the Higher Vocational Certificate Curriculum B.E. 2536 (1993) 
Research Hypotheses 4.
Does the automotive technology skills indicators of vocational diploma students developed by the researcher fit the empirical data?
Are there noticeable differences between vocational diploma students at different colleges who are involved in automotive technology skill programs?
Research Methodology 5.
Population and Sample
The population included 1,337 second year vocational diploma students enrolled in an Auto Mechanic Department under OVEC authority in the provinces of Samutprakan, Nonthaburi, Phathumthani, Saraburi, and Ayutthaya. The sample consisted of 400 second year vocational diploma students enrolled in an automotive maintenance program (Hair, Black, Babin & Anderson, 2010) . The sample was obtained by a process of stratified random sampling. 
Research Instrument
A questionnaire concerning the automotive technology skills of vocational diploma students was used which contained 2 parts. Part 1 was concerned with information about the respondents' characteristics and type of educational institution. Part 2 contained 20 items rated on a 5-level Likert type agreement scale (Likert, 1967) . Content validity was evaluated by use of the Index of Item-Objective congruence (IOC), which was from 0.60 -1.00, and reliability with Cronbach's Alpha Coefficient was .956.
Data Collection
All questionnaires were personally collected by the researcher from the sample of second year vocational diploma students in Auto Mechanic Department under the Office of Vocational Education Commission.
Data Analysis
A confirmatory factor analysis was employed using the criteria of Chi-square, GFI, AGFI, RMSEA, One-Way ANOVA, mean and standard deviation.
Results
6.
List Table 2 displays the correlations of 20 observed variables of indicators on automotive technology skills of vocational diploma students. The Bartlett's Test of Sphericity determined whether the correlation matrix of observed variables is of identity matrix. The analysis results showed that Chi-square = 6465.996, df = 190, and p = 0.000 and also agreed to the analysis results of Kaiser-Meyer-Olkin (KMO) index of Measure of Sampling Adequacy of 0.914 which is closer to 1. This suggested that the correlation matrix of observed variables is not of identity matrix and strong correlations between variables were found. Furthermore, Figure 1 shows the results of indicators on automotive technology skills of vocational diploma students suggesting that the model fit the empirical data, with = 98.314, df = 81, p-value = 0.093, GFI = 0.987, AGFI = 0.965, and RMSEA = 0.017. Figure 1 shows the indicators and their results of automotive maintenance student skills. Table 3 shows the mean and standard deviation results for student automotive technology skills. As suggested in Table 3 , the automotive technology skills of vocational diploma students were at a high level overall ( = 4.20, S.D. = 0.45), and at a high level for each sub-skill of automotive technology. The top three highest mean values were for maintenance and repair of electric systems ( = 4.33, S.D. = 0.61), followed by maintenance and repair of transmission systems ( = 4.22, S.D. = 0.57), and maintenance and repair of engine systems ( = 4.18, S.D. = 0.48), respectively. The automotive technology skills of technical college students were at a high level overall ( Table 4 shows that overall, there was no difference of automotive technology skills among vocational diploma students of technical colleges, vocational colleges, and polytechnic colleges. 
Results of validity of the indicators
Figure 1. Model on Automotive Technology Skills of Vocational Diploma Students
Results of comparison of automotive technology
Discussion
7.
The research results of indicators on automotive technology skills of vocational diploma students under OVEC are discussed as follows.
The analysis results of indicators displayed a construct validity as those 20 indicators of automotive technology skills were determined by the fit index as shown by p-value = 0.093. It is also consistent with the Higher Vocational Curriculum B.E. 2546 (2003) which aims to equip vocational graduates with the skills and competencies which meet professional standards. The criteria of the curriculum stipulates that individuals who graduate from a course are required to pass the professional standards assessment of their particular field of study (Office of the Vocational Education Commission, 2009).
Puechpan (2015) suggested that students enrolled in vocational diploma automotive maintenance programs in Chonburi Province, should make use of Thailand's national vocational qualifications framework as it better serves the needs of prospective employers and enterprises.
Furthermore, the development of study skills plays a significant role in students' academic performance in the learning process, with study skills important in judging students' overall potential and attainment levels (Naqvi, Chikwa, Menon, & Kharusi, 2018) .
The results from the comparison of the three types of vocational colleges which enrolled automotive technology students showed that for vocational diploma students of technical colleges, vocational colleges, and polytechnic colleges, their overall automotive technology skills in maintenance and repair of engine systems, maintenance and repair of electric systems, maintenance and repair of transmission systems, and maintenance and repair of suspension systems, were not different at a significance level of .05. This suggests that vocational diploma students of each institution have similar levels of automotive technology skills.
Also, according to Wiriyaprakob (1999) on the implementation of Vocational Certificate Curriculum 2538 B.E. in Auto-mechanics in the Technical College Division and Vocational College Division under the Department of Vocational Education in the Eastern area, it was suggested that it is the mission of educational institutions and vocational organizations to manage and change their curriculum to support the labor market so that students will possess knowledge, good skills and competencies at work.
Implications for Action 8.
The results of investigation on automotive technology skills of vocational diploma students indicated that students from polytechnic colleges had the lowest level of skill in the maintenance and repair of suspension systems.
Further Study 9.
Further studies should offer the development of training course on automotive technology skills enhancement for vocational diploma students in order to help improve the desirable skills.
